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Project overview

Objective: Design and optimize performance of novel, process-
Intensifying structured packing specific to solvent characteristics.

Approach: Interface with other CCSI? teams to leverage CCSI?
expertise, utilizing ORNL capabilities in additive manufacturing and
existing experimental infrastructure.
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Absorber with intensified device

Intensified

device Commercial packing

The intensified device
provides intrastage cooling
to maximize capture
efficiency 3 process
Intensification

////!/1/HY’!!5!;!!!‘||\[l\l|\|é\ﬂllll\\m\‘\"\_(“ \

Carbon Capture Simulation for Industry Impact

L, 2
*" CCSI



Device optimization relies on many components
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EXPERIMENTS

Costas Tsouris, Gyoung Yang,
Josh Thompson, Aimee Jackson
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Experimental activities are prepared to maximize utility of
performance data for CFD model validation and candidate
geometry evaluation

X Enhancement of existing 8-inch column for finer-grained measurements
I Each flange has 4 ports for column performance measurements

I Improved characterization of operando solvent properties (e.g., CO,
concentration, amine concentration, water content, etc.)

v Designed reduced-size test section for more rapid simulations and
experimental testing and prototyping
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The 8-inch column has fine-grained measurement points

8-inch column at ORNL
(Column A)

—— EXisting measurement points

—— Added measurement points

a) HDPE solvent distributor

b) Commercial ®minlesssteel packing
element with HDPE outer wall module

c) CQ absorption column setup

d) Installed intensified device

e) 3D printed ntensified packing device
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Performance data tools for model validation and candidate
packing geometry evaluation are in place

Current measurement variables Instruments for solvent contacangle
and density/viscosity measurements
On the column

I Pressure

I Temperature

I Gas flow rate & CO, concentration

I Solvent flow rate [column top & bottom]

In the lab

I Solvent CO, concentration

I Solvent density

I Solvent viscosity

I Solvent water content

I Solvent amine concentration

I Solventi solid surface contact angle

L, 2
-0"\ CCSI

Carbon Capture Simulation for Industry Impact




Heat-transfer experiments were conducted to evaluate two
Intensified device geometries

Experiments with the 8-inch diameter Column A

vV Measured pressure drop, holdup, and
residence time distribution of the solvent
using intensified devices




